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(54) DELAY PROFILE ANALYZER AND SYMBOL SYNCHRONIZATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To calculate a precise delay profile, even if it is of 
OFDM transmission by the segment system amd also to establish accurate symbol 
synchronization even under an environment, such as fading. 

SOLUTION: A 1 st symbol synchronization circuit 1 6 specifies a window position, an 
FFT circuit 13 applies Fourier transformation to an OFDM signal and frame 
synchronization is established. In this case, a CP/DBPSK detection/ complex 
division circuit 1 9 extracts a phase reference signal of a CP signal and a DBPSK 
signal in a frame synchronizing head symbol, inserts '0' to other carrier positions to 
obtain a characteristic of a transmission line through complex division by using a 
known signal. An IFFT circuit 1 8 applies inverse Fourier transform to this signal to 
obtain a delay profile. Based on the delay profile, a 2nd symbol synchronization 
circuit 17. sets an FFT window the same as the transmitter side or deviated by a 
prescribed position. 
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(54) [3S0i©£*W S?l^a7r<;P«f«f^aR^>3j?;VH«i*fe 



(57) iftwrnxcomm] . 

-y V TtfitDBP S KStW*iifcfli*^E4ii, 
SfFfEO F DMft-^-Sr 7- y sJClfc-r 5 7- y ;*«*^« 



d^fltrffiD bps K^iloffifflSiWE-?-w±liP^U'««- 
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ISfFf^^ 2 2 8 54f (P 3 0 2 2 8 5 4)'" 



«&e^-rss:ayw»«fc*MH*« (of dm) 
aKej$*sooFDMfi^fcii« s^v^a-pi ci#5£ 

<D**r V TtoMte-W®/*-* o y Mf *£ D BPS K^H 

m^&k. 

Htfiso f dm*** ? - y ^ - y ^&#J£ 

jw#at, 

iedbpsk^is^ ixfc«*©«fcft»iWf *a*ea& z ti 
6>striED bps K&m<oma&miM ^Rrj&m^ * y 

■2&&&mSB3JklMM£i4. b -v Mt*38«ttiM3ixfc* 

^m-rs r <t -x^mmyo 7 7-4fr**#>z>®.7— v 
mrmm. 

«srea6i-*it2fl!jB**k»w*« (ofdm) eas** 

SKC^SCOF DM«*fc«J*-f ***<D*jS««> 
*ty7ttit:18S^Dj/ h{f*£DBP SK£bH£ 



•fe^^hTJWt, l!WEDBPSK*WSirfc«*fc*P*. 

ttriEo f DMrn^ms^tf^mMzmz-i-z f^tf/urn 
SfrlEo f DMft^7- y x^t5 7- y 

MISO F DMflf©7 U— J»Wffl*n3LlTZ>7 \s— A[rI 

1SD BPS KiP1»fcfe(t*g>lftft3CaMt^e»aiX 
5>SfllED BPS Rfc*©^*****!****-* n y 

hflr*feam-r«ffi«aJp«*xtKi*/-«w n y mi* 

-Yds/ Mt*£I& 9HJU MNEfMB£M*&triiK'< 

-y b y h{t*»a^a^»ffi£;ftfcteisgii«*&tfii 
•gBF.fenp«*fr evnt** y retca^i^g u aatE^- 

5 r k t?il®7'n 7 r f A-£#«>5iM7- y i|g 

[ff*3S4] >»'jR/i'H»!ri:lcSv^lc|i:SEi-6JW« 
««re«+*i»JflE«tt*»t4** (OFDM) 

aiae^sroo f DM«-«-*r«i«i-**«c©«ai«© 

flffclljat, SfrlE— o£i±ro-fe^>hSr-fe^p»> 
tc, fe^^TK/HU y Ttt«fc»tt/<'f o MB* 
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gflSO F DM{f y *£&-f 5 7- y 

■. . •■• •• 

WIEO F DMft-^c07 U— AplSaSrStSfr 5 7 AID 

waatw o * hft-^si^DB p s Ktemztitcm 

v fflfg^ 9 tTjE ^ar-Clft 9 tHE £ ;h,fcD B P S K^H £ ft, 

J fcflr*«rSI»«F*ft:-ra*»«F i *fl:*«.i:.,. 

A g -y Ht-§-»t*D BPS K««g;h,fc«-g-fr.. f<til - 

Tffitis-««it«*i?P»ixta w#A>tom&sk 

■ <■:. 

•f s s t fflKrB 7 r < ; *'£2*&5j£7- y 

Slfio. ; :• •'■*.: 

•' «*ei&i-3K&fltt8c£HN#s (of dm) ^a^sc- 

VhKMSST, 1 «J:©*»« n y h 

;>V^}^/^^r6]^r.O^^TIlI— *^yX{£gJCDBPS 
-Ctt, ft->^#/W-|^Cdr-^yTfiC«fCDBPSK^$ 



#rFgS 3 Q^k 854-©- (P3022854) 



Miao f DMff y- y ^&-f-s y- y 

t. ■ ■ :■ 

•teaMK^-f ° y h(S# v D B P S K$pS.*UlfcflH3\ 

WriEm^tttu^fkTttw $ttfc d bps KSEwsnfc'ft 

m&migi'^ d y. nt -g-Sjc/D b p s R«ii*nfc«* 
&iEiia¥Stvv^i6icii5isnfc^w.B 

HBi?;h,fc4MKW E v -DB P S K^Da^ixfc^ 

^a-gft-rit £ ix&g[iEil&£L£ p- -v J: dbpsk 
gc^a y zm&3ZL&&£± y yftl»K:«»riMB*-i? 

a t «r w «!: 4rKt« t ?<£>mm y°v 77^ /H»«f 

**ear*iiSEjB«*»«*« (ofdm) e^s: 

^^feiS^OO F DMftCli, ^if^vn 

co^-y y rfics^D b p.s Kaew**ufcfli**tEs*t» 
strtSD bps K&mztiitig-$<Dffia&mte&i>mfe<o 

&mrtzmmy'vyT<<;i>Mmmmizi3\,*x. 

StfSBO F DMft-f-0-»'#yi'|^»Sr5tSr-r 5 i/y^i 

mieo f DM<tt*7- y i^t57- y xtififa 
t> 

saiEOFDM<t-§-057 ^—Mmm^n^L-tzy u~j^m 

mmy xs-jx ^wtxmtLZth-k-mmy u- j*t*bmzD 
bps K&m£tiitm^<omB&mm*&&xk£tizft 
j£<Di'^#;i'*mm^z&Mis>tf*itim^g>k . 
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£»-ra!g i <D&y- v ^g£&#at , 

r©jE^t$n^m-^^stif5»iroi»7-y3i^ 
mz&&-rz>w.&mwim#m&m (of dm) mm**. 

m&G&ttVO FDMff ^-\zti> 

<D*\ y TttglCDB P S K^!!£nftf§-S§-&ttfi«^ 

-fay bm^-tfmZtl, td&DBP SK&ffl£ixtcm%- 

»p?ai:. 

S&1EO F DMit-^Sr^- y xg^f57- y ^&»¥&C 
I2D BPS K^$tvfcft*©<fi:taSip«^gB$ttT 

*^mied bps K&mvtiLtemmm^Rvmm^ p 



p -y na-B-asamsjifc** y rang 
*»i-*as 1 y aijeift^a t . 

WIB1#^»^/He:BB$ix5DBPSK^SI$ix5ft^- 
t, 

ia 7 - y 5 & 2 rois? 7 - y ^sa^a & , 
fifriam 2<d&?- y aura^ a-gaty- y o^feSirfc 
BdB^ * - > HHE-f -5 <fc*B HlS^a i , 

striE^ i ois»7- y ai*«*atM»&ixfcffi**»6awE 
#a-e»fe*x*«*6»&«iw-a r t -canton 7^ 

««rea-*-*iss;««*»«#* (of dm) esi^ 
^^eai^cooFDMft^-jc, 

y Tffig(^DBPSK^$ttfcm#^iH^ix, til 

isd bps K^iBSixfef&^ffiffisspm^^je©^ 
mm -r z> m m n 7 7 -y ^fi? wisg ic *s v > r , 

umbo f DMitf*7- y 31 s 7- y ^^m#a 

jw^at, 

IEDBPSK^gS$ nfcft-^©{4ffiSipfS^iSiE $ tlX 
V>5#^cr>V^^/P*jSm-t-5^->V7}?/U}4tti#a 

ri>P>mrfSDB P S K^ISOfiC+BSipft^O^glJ^VMi- 

as^tttarsffi+is^m-^ttai^ai: % 
sffitBiate^ai:, 

»i-s^ioiS»7-ya: g«gi#a i: , 
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HfifE^f^tfOKOD BPS K^P$ix4ft-§-©j||ftffiiJ. 
* - ^ £ # 5 E«/< * - >*»*a t » 

OMae«/<» — vBrire a-eiME $ aifcE«'< * - v £ 

me;)! i <ois»7- y 3i*tft*a-c»fcih..fc{i**»feiwiE ■ 
m 2 com?— y.*asai#a"c»6itfcflr.»«rjE«<t 
r wjE^b $ tiitm^-*m&m i - y =se*-. 

«*e£-ra**«*»#***-(o-F.DM) eai**- 

ro^-ir y 7ttfl:DB P s K^m^iiitm^rRXfmn^y< 

-f p* hflHWJESJ'u ssriaDBPSKsgm$ixfcft# 

f&fEO F DMff ^(Oi^-^jvmM^^irt^b -»jK/H13 • 
JS^at. . . :♦: 

ftfrlEOF DM{f^-Sr7— y ^&mirZ>7— V 

SfrlEO E D Mm^rCD 7U—J*mM 57 V-A|^ 

me? u~Aia^ atyafcA»ixfeiaw7 

IED BP S KaEIIS*tfc«-«-«)tt«*l|S«#i6SBl*JX"r 

. • ■ •■ 

UtrfED BPS K^^coffiffiSiSm-^-StPiSM^W p. 

&-rs* i ois»7- y^g^a*, 

nfrfgE?.«/<» - vas ^aras $ ftfcEtB^ * - > £ 
m7-v^mm-$-z?£2<r>®7-v=zm&¥-®k. 



^a -c» fe *l 5 ® g-r s t -eii r p 7 7 -< 

1t#€re^-f-^.iS^^^#J#fi (OFDM) ^ifc* 

WsisiStvm zmfe<D*v y TfirgicD bps K.gesss 

*BSI|S^-f-*5#5£<7? ; '> Vtf/HSE S.*tT> ^OF DMff 
#SrSIS 175 O F DMgff S6«K*JV\T» 
HfJlHO F DMilt© V jtfA-I^JH SrSSSt-T 5 m 1 <75 
#vuw»^«4, . . - 

miso f DMft # *r-7- y i^-r 5 7-^ y ^i^^a 

k. 

. ifi&oF DMm^v y u—j*mm&m&.-r z>7 j»m 
mmwck, 

IED B P SK&mZto1tm&<0&ft&WS*tf&&£ tl 

5m^(o^^jv^m-i-^^>^^m^wck ; 

*>.fjStrfED B P S .Kggra©ttlBa!p«-§-c?^JfB^V^«;— 
SB &»fcB-f S{4tSS*«^-ttm^a 4r , 

l^gt L; MEttWKWIWiiHlW.-PttftK«»Wta 
*»i-5iS!7r-y*a£«l*a4:. . . 

«WBi»7— y s^ #a-cig»7- y ^^m$n^fi#ro 

#/HSI»3^a i: «rJMM-f-« r i: i: -f^ O F DM§ 

[ts^ii] i/>-#;um%izk^E.\,>i,zm&i-%m 
«f«sre3i-r5ttxjg«»^sij^« (ofdm) 

ttkDBP SK&ffl£tv1tm%-&m£tl. ttflEDBPS 
ZixX^ZOF DMft#Srg{f O F DMgflg&c 

mieo f DMm^r^^/umm^mAi-^m 1 

#/i^Bl»#ai:, 

t5f20 F DM« -§-Sr7- y y— y s£&#a 

i:. . ' • 
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ied bps K&mzixtzm^vmtt&mm *#&&zti 

kitijfED BPS KSe»lOffiffiaiJI»flH|-RlWi«^M n y 

ftfrgRi»>7- y ^jm ^a-ciP ^ — y £ nfcflr 

tfA'HJB^a £ * JUtf- 3 r i: £#f& if50FDM§ 

re 

««Srfin*i-**«JS«*»fS*» (OFDM) 

*-»#yHHi c#5t©*^ y rffisi-a^^ o y nre 
-^£DBPSK^£ixfcm-§-asia£*u Siiiedbps 

£*tT O F DMm-^-SrSm-rS O F DM§(f^SC 
HfJsB O F D M{f-5§-© i/^tf^mm&feiL-fZfBKOt''^ 

mmo f DMftf?r7- y x^t5 7- y ^ft^a 

ied b p s Kmmztitzm^-vQLmmmm^&temzti 
t±mmr> bps K&m<otiLft&mm&Rv&M'<>( b * 

are*»t«n«/<w b -v ni^aa^fe^t y rfe 



fci^j&u&gsaj^ 

y ^j&^at , 
«ifaa>7- y ai*» ^a-ei»7«- y ;*aejM;ftfc»*© 

#/HW»#a t £ *{ti"S r i Sr#» t i" 5 O F DMS 
[ft *m 1 3 ] '»tf;Uj%%lZ t KEl 

**teaii-siBSfjai**^w#« (of dm) 

^»eit^(DO F DMre#£«j&i-S««©tfiitl«© 

v h-w asr, i^ott^******^ b «, t 

3^ y T(fc«fcaH*^ 0 y ^fiD BPS 
*lfc«-«-*SE*n, SUIEDBPSK^Hg^^fcft-i-roffi 

t^yhtlt SfFl2DBPSK|£li$tl.^f-i-^AD^. 

tit U*:»aS««r»36«)ffi4B3tt«R«T?*l|-r 5#fC^V 
b y hfg^|as^-cv>5 0FDM<S^-4rSfSi- -SOF 
DMS^SHS(C*JV>r, 

WEO F DMff •§-©-»#/H^^«rfitS:i--5^ 1 

sijiao f DMft #?sr7- y ^wtz>y- y 
tEDBPSK^ia^ ixfc«-»<pflHaaaMf -B-iftsfii* s ix 

P>jillBD BPS Ka^i(P<fttt*Wff-*»/ftTJti»t»»<W B »y 

i>flr»(o4?«rtv^M:-«»«im-att«a;aw-8-»i«i> 
m&-7u-A. fsiffl ^gk-etikfr z*iizfmm7 u-^ome 
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m^^mzjt<o^^ixtcmmwm^ p -y his . 

[»#« 14] ->^Jj?/PS»!^t fcEVMJiit^SJII 

tiifRSre^-rsia^jsias^w^a (of dm) 

V KK#J 9 St, 1 **>t-f p K- 

lZi/l/#;Uftf!iUCO\,^xm— y TfilCDB P S K 

rau ■■asft><-f b :x hft-^&^-^-r y t^skd b p 

S K^SI $ *tfc« ^ s iB $ frT V * 5 O F DM«**£« 
O F DMSff SI«^*5Vt,. 

sfnEOFDMm-f-^^.v^i^w^A-rsm.i co-»- 

• 

EiftftX'f p y h«-§-St/DB P SK^IH$tl-feft^-«r 
tttili-e t #fcliraiSWMJWUB-fe ^> > h (Dftlksm p 

^Cf- * K ►) SrfTIE-r 5 M 9 fTIE#a £ , 

Aram <o tr jE ^a-ciB 9 era £ ixfc d b p s k ®wa » ix 

«F*ffc*«T»k««F*flS*ilfcD BPS K&ffl 



aftfg-g-Bfe^atc j: i?-ft-Eft»^ fcMfBata/<w p his 

■3-. ttjinafrfe4»1Hr/-Wp-y hiia, R^DBPSKf 

W P -y hiSJ^ MiS^fe ^^ p -y hig^ »TJtD 
BPS K&fB^ixfeJf -ES-dStetti y zflMm: 

y ^^gi-f-5)Sc7-.y xxiffti , 

imxmi 5] *5iE7-y^^att, j5ie^.2co 

y .ctSC*«HlSrfT* 5 C i «r*M»t-r.-SIII 
3ft3 g 1 0 7!>^ 1 4 CO\,^iV^W.m<DOF D Mag-mas fg- 
[if*«l..6] . HfrlH^r- y MI5iS»7- 

JUL (DVN-rn*>IE«coO F;DMS:fti?So 
[1**917] m^^<r>^^jvt\t.yu~j^<o9z 

ziMQ.w^-rtifrmm.nMmyv 7r-< /^mmm* 

[0 00 1 ]. . 

m (ofdm) mmtt\z*.z>?*i?fiji'tki&K.m^bti 

[0 0 0 2] 

(DAB) J ?»flB±^7 f ^^^/l'XH^feitUc:*5V>T > O 

FDMS^ffSrffi^^fcgii*s:^ag$^^T^^^)„. 

[0 0 0 3] r©OFDM*Slt y T^IS 

aaiWfctBfcflMS***, ^7-y^g|(CJ;yOFD 
M{f-i-S:^-r5't)C0T*&-5„ 
[0 0 04] OFDMft-^-fS, #^CDdr-r y T^ffiV^S 
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[0005] ba>u oFDMit-^fi, ^^yrwiH^ 

[0 0 0 6] Rffi, B#-Ctt\ RfflfcRMt* OFDM^ 

Lfer t tft&b. *««Tl 

»b (2 KOi^> lt^yh=10 8=3rty 

r) . **3«fji-eoejas^"BrtB-c, wwrjrKiQPs 

K , 1 € Q AM, 6 4 if<Z>^r * U T8E»*Stf> 

DQPSKtHy raewt ttsffl ut^5 0 

100 0 7] ^rtyrWQPSK, 1 6 QAM, 6 
ikt&m<Dtz£>\ZS P (Scattered Pilot ) ff^ (S^tf 

«*»*ott«au««-T?swiufcflr*) 

s 0 rttteja-ur, DQPSKSr^tyr^ttti 

P (Continual Pilot ) (»3lO*^y7ttI-Cfi 
C^-f a s> hfS*) s AC (Auxiliary Chan 

nei ) at* (f*ap«r««re»-r«fc»«>flr#"CAc 1 £ 

AC2#jS£S*lt^5) MTMCC (Transmission 
Mode Configuration Control ) fif-£§- (K^lf^^rfii^ 

mmm-ty* > h-ett, sp«#*9*, aci«*# 

2*, TMCC«*#l*fcttoTV*a©lC*tU Mft 

jit^yh-ettcpflnwsi*, 

AC2fg^54*, TMCCfl**5#i:4otV^S 0 
[0008] r©OFDMi:ov^ttS4?4ft 

[0009] of DMit ffijeo j: 5 vmm^m 

[00 10] ^KtlMltWfJxTi^tel 



mmmmzti. LTFFT«.a*sfT*> 

[0 0 11] Sfc* KffiM**UJ!!l/T\ xl-^ 

^SWvol. 19, No. 38, pp. 13-18, Aug. T*$B^SixTV>5 <fc 

[0012] FFTMt^r-^i^t yrwiifiirt 
ttOK«©**S!WEi-S. r y rmffi¥ffi0MBi 

H\ C PflWTMC C«^a$gfMS^K&-C*>* r 

Higgle ^ - j>v< j'^tSwi e ct 0 v JHKScK&offll 
[0 0 13] t^y^«»BI»ttl!lTOJ: 

^ wvn^ i / 8 is>#junton 

2 0 4 8 (1 + 1/8) =2 3 0 4 

/2 3 04T?»«t5iil:i9, ty^y^oy 

[0014] ±f2^^m, S'^sJOi'HJJk JSttSfcHJH* 

[0 0 15] 7U—J*mMteSlT<D£o\C^XmiL£tL 
Zo I SDB-mm TMCCftfOtlc^fl 
*#»aW&4*LTV*<5. COB»Hflr*t4aflW«-e|Wai-e 
Jfc«*AFC©»^*WI«fc:, 5/^*/W»|B 
*W"C. SHI«tWDOTMCC«WOWB«*i* 
«SnfcTMCCflr»iO«H*ri:6ri:KJ:0 % 

[0 0 16] 

[»W#fl»LJ:5fclNMMn C^ct5tc, OFDM 
[0 0 17] S-f. ±SE<^J;5fc««T"CI2, 

— h^B»aicj:or»feix»=*»©*»*ajx % Mr 

fo<5o 

[0018] mmttm±Ti?*ji'Ti'Vi?3> 

jjiK, (dvb-t) -ett, spfit^y/^u^* 
^*»&Mf*W»«:4:a*ife*s«**tTV^6 0 Lj9»U 
0*^Stli, ^yT^HCDQPSKSrffll^fcS 
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10 0 19] ^-tr^^ yM^llOt^^^ h 

[ 0 0 2t,0 ] 513ijSEC0fi?WI-oV^-t«, -fl&kttSjP.S':'-, 
^^^i/^c51®^a,7 7^/V<OS!)^yiS/i^^ ITE '9 
8 : 1998 SITE Annual Conventionppl7-18^-e$8£-2S& $ 

L&^/ctf), isdb- T.*-S;T*wajS7'ci 7 r ■ 

[ 0 0 2. 1 ] L*vL N J&Ji7?v'^>'USc^l»^A{Cfcfc 

£ < . I SDB-T 7*--7 y h 

[0 0 2 2] lEOWIMJiLT**^'. 

-5 r t 2 -r 5. 

[ 0 0 2 ; 3 ] , 

[0:0 2 4] ( 1 ): pFDMAtK, ©;>^sK/V|^ t# 

*x, BfrfED b p s K^^tifcft^rotiffiSJim^-^^ 

^<^^>j}f/Hci£$^-CVV'5^(c; itEOFDMfit 

IEO F DM{f tC7,i — ^^S:«iir:i-s ? u—j*mm 

A^fcsaiaDB p s kmbi trottssin inn 

i^dU-j^stlfED BPS K^fSW&tB«i|S{f -5§-©£g|5 



[00 2 5] (2) .OFDMfift,' &~>V;#/H^ 

i6<D*-r y rteei-agi'M p s»,h«ttpBP, sk$ 
w*^fcflr*a?E**t, .ttriED.B p.s K^m$ixfcfe#- 

IC. WIEO F, DM<f >^H^^Sr?tir^T 5 

A'tsim^m k^m&o F.pMfiti'7- y i^t57 
— y=**#«t, «naoPDMflr.-9'©7u-.ABijHSr 

m^L £ 4xfc P3303 7, k— A £> WIS D B,P S K $ frit 

s^^v^yttM^a^, aaiBia^^j!va^ffl #a 

"CIS til £ fyfe<£feif.is&A'i>* h MIED B P S K^<^{i 
[0 0 2 6] ' .; ■ 

[0 0 2 7] . ; 

[002.8.] {3i oFDMm%-*mm-fz>m&(o®& 

^> te« D..SX,. 1 &±cttt^tt.«r.#«»iNi^..P 

y rfics^ig^^-f p y 

iDBPS $ tcftm-^im $ tt, S^IBD B.PSK 
tb. illE^^ffi-fe ^ V h T*l*. MIED B P S K£ 

m^Wct. tfrlEOFDMft^-«r7-y^^-r57-y 
^ g&#a i:,gIfEOFDMit^«757U-A|5l»!Sr5|3t 

at, p -y HB#w»a ^a-p»m»^*-4» 



t&Vf-Wii^ 2 28 54^ (P3022854)'" 



at, Amffl*a-c«s:*ixfcWJW7U'-A 
frcatttRD bps Kjf»itfe«*<ottttxaMt»^e 

/u*»fenwEDB p s KaEwottffianw-^atKt^-f 
{t#»m^a£, Aiwjiii^s-caiacsixfcn 

&&X'mt,*itim &*»7- y =.&m-r a - 1 -eg®:?' 

[0 0 2 9] (4) OF DMffi-JI-SrW/jfc-rSlSiScOtftia! 
b Bf^WtRiHSSr 1 Wfci LT-oa±fflt 

h'ft^-JwfiJtJ^T, MIS — o£X±.(0-t if fsY $r-fc ^ 

d y Mf -^SlT^D BPS K*W$ixfc«-»**EaF 
it-T-Sv'V^/H^ffl^ai:, HfJi20FDMfi-S§-£:7-y 

u—j^mnzifefrtzy \s—J*nn^fkh, fiats 7 u— 

p y HftS^DB P SK«W*ixfc«-»Sr»Hli-5flr 
tttfflfti, HfTSED BPS K «l»ilfcWfrilHt 
^itSMffl^a-Cttttl £fr7tD B P S K&ffl ^tlltm^r 

<DT-*mv*tnE-tz>ykr>njE^mt. <wnF.ig»)tnE 

^mx-m 9 tDESftfcD B P S KjBW*ixfc«#fcS6» 
/^P-y Ht^Stf D B P S K jPM^itfcfi^ittm ^ 

*«x-»-a->^#/Httg!^aj-. tfnes^aK/n&area 
r * a & 7 - y en ^&^a £ £ *«l l t*j* $ 

[0 0 3 0] (5J OFDM(t*«:«iai-**«iOlBaS 



^> V h K« 9 ST, 1 £JUi©»3ai«ar#*»«P<-f p 
yHt^C«?ST, ItrfE— o^LtCD-fe^^hSr-fc:/ 

yr{t«icDBPSK«ii*nfcflr**E*ix. Satan 
ft^ffl-fcr^^h-m, fe^>-^n^c=3r-vyr&s 

(CD BPS KX« <* *bfc«*Xtf*«><-f n y m 
E^ix-CV-^^-a-lc. ^tllEOFDMft^-rov^^/H^KIi 

-y^gi-rs^-y^&^ai. gaiEOFDMit-si- 

^7V-A^^Sr^i-^7^-AR^a^^ «tta7 

i — j*mm ^&X'&$.£tiitffli&7 v— a^p>, gifEJi 
jj^V p y vm^. DB p s K*«i3ft*:fln§\ 

zm^teM^mt. MfEiiafflm^a-ctta^^fc^ft 

t, BfJiEft^w^ar-tttb^tufcDBPSK^is^^ 

j2JLE^ar*s 9 frjES*ufcflr ^zmmn^t-tzm&i 
mgjh^&t. MneaGRX'f p bfi^^D bpsk 

ht»IWnsr h#-^t^-f-5^#ai:, Mfa^- 

S y Ht». D B P S K8PM»ixfeW»»» 

x-*-s-frBB«#«iai^a ^ , aaga^j&gaMgs&ga 
^ii^m^-^^p'- y ^^-r r. t •cajE^'p 77^ 

[0 0 3 1] (J.) OFDMfftl;, fti/y^l/^Ct 
^(Ddr-Y y T{4SI-DB P S K^ffl£;itfcff 
tt. SWED BPS K*W*nfc«*Ottft«»flr-8-*»1* 
£<£->:x;jOWdE£;ftT^.5#-£-f;:> MIEOFDM-ff-^ 
Ov->- J }?/H§)^$r?|i:-r5v'>:i?>'V-|ll«#at, fiirfEO 

FDMit-§-*7-y^ife-t-S7-y3i^#st, aii 

bfl«r!SD BPS KS«l3ftfc«*©«fcffi*W»**ei8 

$ti5#^o-»^/wsrttt±i-r-5^-»^atb^a 
iagE^^>^aai ^a-caagFtufcii$^g>->> 
#/wa»feijmeD bps K^iaroffi*asiift-i-ro^g|j^;i,> 
i4-gB^«a-t-?)<i*iSijift#ttm^ai:, aa§E^-> 
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ls#A4*M*R-etoltiS**Lltto#is>#MZ<>\,*X. tit 
/HcE**t*DBP.SKj«B*ix5«*oa&««©E« 

vsra»7- y ** 2 ©is»7- 
a t^jaiem i <omy—v *^*#©-e#e>ixfc«#*» 
C>MIEm 2 ©&:7- y ^&^a.X»£>;h,*:ff **:3E* 
ftUb«. r:©jE^bS*Lfc«-g-SrMiamirojS?7--.y 

[00 3.2] (1) OF DMff-f-J-x 45 ->Vd?7H^ C# 
fO+tyrttlliDBPSKgSSS . 
^VDj-hftt^E^tl, tfHEDBPSK^H^ttfcft 

fc; UMBO F 

/HSIMtt, «TlSO y xMt57 
MISOFDMm-i-ro7l'-^»3Sr 

m&-rz>7v-j>.imm^fkb, tim7 u-Awm &are- 
mzztifcrnm? i — ajs^sijiedb p sK^ss$jxfc 

fSt-iffl stv^^iD^v^d^SirfaD b p s Km 

/WcE^ttS D B P S K^ia^tl^ff •^<OjS{t{ftlrc>E« 
/^-^^#5ES^^->-5t##©i:x ttTEEEv** 
-yK^JM P&flSm $ ftfcES^ j?-VSriS»7-y^.^ 

aws* 2 mm?— y ^£&^a£ , aais^2g3i9>7- 

JLi^&^a-CjS* y - y ^& $ JxfcEB'-* * - > 

ftwm-tzmamte^fkb. timminmy-\)=.vm 
^a-T?#p>tifcft ^fcsjria^ 2 omy- y ^saa^a 
x#^^7tm-^*E^t;Lfc^, r«!)3E«ftSjifcflr* 



[003 3] (8.) O F ; .DM{t#K, &-»#/H53 £4$ 

js©*-* y rffitticD bps Kajws*i,fc«*asE* 

*K . WED BPS KXM£ftfctt?^fe£«ff**S4t 
^©V^^/HClE$ilTV>S»-g-tC v . WIEOFDMff-f- 

<Dis±s#;ummzfeft-rz>~>y#*mm^m t\ 1*1120 
f DMft y sfflit.s^t y ^&#at 
ieo f DMit-§-©7 ^j^mn^mtL-r^ y u— j±mm 

#at, ABHM ^a-gafcar»^fr.lB»W7U— 
A^^MIED B P S K^^n^ft^ffilBSWf 

<0^^^*»t>WIED BPS K^gSO&fflgWf -(§-<£>:£, 
W^vtt— SPSrtttb-r5fittB«lWS#ttHi*ai:; ffllE 

^yv«.g^a-e»P>ixfe ft-B-»Air*ei5ite-<-aAir*eiPite^ 

y si i cois?^- y ^&#a t % sais#^v" 
• vjK/k^d b p s Kmmztizmwvmm mvmws*? 
- >- s mms< ^ - yvnmwt nmB.m*<*<r-> . 

zm2comy^v^m8i^®b.. wmmi<omy-D^ 
m&^mx'mtbtitzm^frbffimm 2 <omy-v 

10 0 3 4] (9_) OFDMffC, tei/^tfjum Z<® 

fe(D**r y 7ttI.fcDBP s K&mtsfrtLmf?r&.xfmm 

n y. hff-f-^E^n., WIBD BPS K^P^tLfeff 

-g-tCx SUfEOFDM{t-§-C0-»'^H^»iS:5S3i-r5->^ 
^Plffl^ats WIEOFDMff#S:7-y^^-t-5 
7-!)if^fgt, MIEOFDMff^-(7)7U— J*Wffl 

*miL-rz>yu—j*wm^fkb. ffliazwzAMffl^a . 

t?StSt$tVfc^7 U-^^bWIEDB P SK^^it 
lil*«TfJftHJ*nfc#««>*»*A'*»6lWEDB P S K 

ft-nzmm-tzmfirmtii^fkb, mE&mz^&kM 



^fTSg^fc 22854-Sr (P3022854)' 



ititi'M&i/>78A>M&¥&x<&t>*iiz iB-&*r(SL*ammir 
■stoteians^ai, <ftiEto*g nite ^ft-ctttt tats & ixfc 
m^my- v 1 y 

7-v =&&-i-z>m2<D&y-v^m&^mb, hUiems 
©3Esi{bs*tfc«*«riWEjB i 'OSB7- y ^mm^&kx 

[00 35] ft, (l) ~ (3) - (7) ~ (9) <om 

[0036] ±.mm2<Dwim*te&:-tz>izmz. 

*&W\z&t>ZOFDM§:mmB.l-iSXT<D3: 

[00 3 7] (1 0) «S^#/HB] U.#^<D*^r y TfiC 
IStCDBP SKgCSSSJxfc«-§-*SE*^ stlfiED BPS 

tt, WIEOFDM{f-^4r7-y3i^i-S7-yai^ 

ftrnm? u—^^bMiED b p s Kmmzfttcit 

$ttfc#^0-»-^>'^b*&IBD B P S K£ffl<DGLmm 

at, ms^tM^k^Mtm^sMm^js^M^^ 
-rsig^-y^&^at. mp.»7-v 

[0 0 3 8] ( 11) t<&-&<D*^ y 7f£ 

i>m%.<oi'^tf.Mzmzixx^z> o f DMit ^-5rSff -r 

UMBO F DMfflt-S-©5/^Jj«/Hai»l«r*SC'*-5 



^&-T5:7-y^&#a£, MIBOFDivHf-§-©7 

AmM^&x&iLznizmmy w-A^bSfriEDB p s 

MiJkMfi^^ttW^^^^^^^MIEDB P 
S K^Ii(DffiffiS2pm#SO ? J«^- ? '1' b :y Ml #©£8)5 

-y b -y fr«-w-ttm^»-g»asftfctttt«m»&t«> 
am- P -v nt-»fr^«fti-gBEto<p«-i»»ffiv^r»-v y 
rfetc^^Bfeg i. ^BtettataMg-a-aimwy^ b .y 

*a»:7- M§ai»7- y ^ap» ^«t»a» 

[0039] (i 2) se/y^w^ C!|t^(D*^ y t®. 
Bsn, ntjfBDBP sKmm^Mcis^-coiiL^mmm^ 

timfeto^l'XMzm&ixX^Z O F DMflNS-SrSfcflM- 
•5 StrlSOFDM^f-f-O^^/H^^SrJfcSc-rs 
Sgl<7>>^#/HI]#i#ai. fitJ|EOFDM«^-?r7-y 
x^t5 7-!)i^gi« ffiffEOFDMft^-(D7 

u-M-mm^mm-r^y^- j*mm^wtt, mtp.^u- 
j±mM^®xm&£ntifsiMyi>'—-i*frtt>ffi%zDBPs 

MzkMa^a^iStti$ttfc^ix^^^fit(rl5D B p 

SK^^co^S^m-f-SU 5 *^^ b y Mf 

b -y hfi^fflffl^ajgfflfflaMfta&igiffidd: b v h 
*j-5a!:7-y anea>7"-u Jig* ^a 

T?iS5 7 - y $ tvfdf ^-(O tr-* firs ?:«Sttcfll5B 
->v^up«=lrlJ 5 ^ 2 <0 >>Vd?/Hm»#a t £ AM L 

[0 0 4 0] (JL3.) OFDMft-§-€r*fi£-t-5«»rott6 
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■fe >- h \zm 9 ST, 1 «±©JR»tt*.*tf fcHI/'W 

^•iDBPS K^m £ axfcfg#a*ES;h.i -StFlED BPS. 

Six, IWEHJMWlEffiir^VK'eB:-, MIEDBPSK 
^W8$*i>fcft-S-»cjpx.T, i^aKvO'iitlHJXO 5 *-* y 71. 

■-cMi:«Ait^<r o * h«'**Sa**fcv>.50FD-: 
bun* m±-tzm i o^v#/nwffl^ai.;. siriao.F d 

tstfrfap b p s-Ka?w £ jxfe«»g)iac*iKfli«-n-^fi» 
/i^frM fE P BP s KlMffiflaHHffigBiaafeiiC 

y aw ° v h m-*,- § agat@a ggMaaik^» 

«*i-*a»7-y ftfriai»7- y 

[004 1] (JL4 ) O F DMffi ^£«fiJtt-*83Sfc<7>l» 



h ra#a s E &tiz>k.mz.yi/ ska^a fco v.-c id— * ^ 

y TttgtwD BPS KSMI*ilfc(t*sJ«E**u» tdfEM 

y TffiglCD B P S Kffif^$ttfcft^gB$tlT^ 
-5 O F DM{f #«r£ft -t-S^tC . ItJlEO FPMff ^<D 

IEO F DMfS"9"'Sr 7r y y 

MiaOFpMft-g-cp.^ U— A|BJ»$r.f6S:-f57 W'— 

7 U-Ai>t>ttEI^^ n ,y .Kff'*&«D B P S Kf 

iB(t-aaa ^aT?«ia^ix-fc4Mifc^w p ^ .Mt -5§-£->-^ 

ttl ^ixjtP BPS K3ESS$ix.fcfg-§-.«?7 f .^.^8S») trffToE 

fcDBPs Kmmztuzm^zmsbft&it-rzmwift^ 

^P -y bi£5^ %TJtDBPSK^§i»ixfc^-§-», s 

«flii-eBHai<p«-H-» imSh&Bdk » a v » 

^ y rstc^i^i^^ u. twnesMM!^ p -y hii& am - 

ggjxfc^Wr^W p -y hiia, atfBB'-PSKMi»iife 
ffi-^^^Ajx^-^^yr^ gymo^^y.T^gicg: - 

ia»7-.y xfi#ti y tfrsei»7- y ^m&^%cxmy 
- y 3i*»Sn.*«#©.trr-.jS'<itll*r«P»si«MS->^#.. 
/HHIJW SrSt ^ US 2 >K^m»3# A i Sr^d L Tfllfifc 

[004 2] O.5.) y aiaafc^fkWtv: liwa* 

5... 

[0043] o_6 ) stria 7- y ^^ife^art, hSIEj^ 

[00 44] (10) , (12) ~ (i3.) 

[0 0 4 5] *«Wf-«fe-5ilffi7'D7 7-^ 

[004 6] I SDB-T^tt, ^JxJf2K^~K© 
4&3\ ^TW-fe^^^f^Htb^-Cfcaii-Si:, CP 
ft-^-^l 4*-Cfc-5„ $.tz* DB P SK$tt5ACft# 
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[0 0 4 7] cpfitit *s/^#yHBCffi« 

S e TMCC«*tt. 7l/-AO*a^y#/VO 

^tyrtiSC, 4ttfc*>PN3RMl::J:0 2fficD 

mM<Dy*-?t uresis *u *»tt*p*ea**t 

St/TMC C^ffiltaiiC Pit f i gE*Dfj|#i 

7 <£>gE*a rofg -S-^eiS £ ti X I * -5 1 % £ S ^ t ti* X £ 
S c ^t^X\ ZCDftm^'^tf/Wfr&fBi'^Xj&y— V 3i 

< «8i o :7 r ^ /nfr** 5 r t » *im t ft So 

flu «ffl-r5*^yr**#vMaifjEfli 
[o o 5 o] mm£tiz>DBPSK<D&mm^ cpm 

Pff-^£Si,k, gft^tt^DBPSKcDS^f 
#-at^CP«-S-XVSPflr*4rRi f k4:-r* 0 e^K^ptt 

S£, rixfeoBB«Wtft*-e«SixS. 

Ri,k = Hi,k • Si,k+Ni,k — (1) 

Hi,k = Ri,k/Si,k~Ni f k/Si,k *•• (2) 

Hi,k = Ri,k/Si,k — (3) 

Sffcfitf^ CO**»J|[«rfTV\ *ottG>»#tt-tfci 

[0051] rrr*#f)iimk^7-yx^t§ 

ttfl^fl 2 » LSD* ttt* t Lfc fc ©"Cft* lt« 

[0 0 5 2] it^^F^TO^M, AC 

I«»tt2 6*-Cfc5. TMCCf§tBl3#i: 
&S e Lfc^oT, A03feffii/^/^-C<^R4Pif 

Pff^-£JS^S 0 

[0 0 5 3] SPff 1 2**VTmci3c^})T 
t^)o Ifc^oT, ^^^V-^rl^l^Mra-rnii, 3*^ 



[0 0 5 4] fiU ttrW««teJ:9* »r9iBU*##S 
frSo I SDB-TO»^, ^y#/W2 5 0M 
sXhZ><DX\ 2 5 0/3 £9*68 3/i s Fi9BSPSTTi>T 

J$.#<Dfr£>. 5 0 n s(D&=t—X h 33/is^ 
fc*frtt* llWaSP«#aVCP«#4r^-Cfflv^5Ci: 

Rl»t^vh(Z)^»^t, «riasp«*3tt5cp 

[0 0 5 6] Stf. 

So ffim^y7^i5 7*tfc*), t 

•f-S£, **y Tfc^ftv^fc*, /h$ft=*-*M£# 

[0057] rnraKT^je^s^siciODfifcnf* 

So ACfff, TMC Cft f4 if ©D BPS KSB 

r^-rsr £#x#s 0 »flr«"CDBPSKSew**t 
*fcS6»w-^b-r*. r^iiff^ki^ft^ (3) 

5t<7>Si,k-efcS 0 Ri.ktegrfibfcy*— h^-cfc 
So iot, (3) 5S©*»«JiJ:9eaKfl»tt*** 

So r. (Dm-%*&7- v s i * e * 9, 
-efeSo 

[0 0 5 8] 3Sfll«t?OFFT^>f >K5rffi«S:* 
»5fc«>*e>tf, ACftf, TMCCft#*ifODBP 

s) LT^^-y^^ift-rsr FFT^^K? 

Sri^ ai«flJOFFTffi«tt]E»fc*«)Sr. tASt?* 

So 
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c t ireia-r?.. ^w^iio^Ti*, ants 

St® 7- y 3i«lft.bfc t ©Srgjf £ ttfc^- * a» e>i$l? 

5 * -y y-T#'>&v > w t icea-f / ^ x^sPist* £ 

[0 0 6 0] :©J; ?^^r&Srff^5^«>.»-»4, MM? 

[0 0 6 1] ffiv wCDiHg&ffS^* FFT.©*!ilE 
Wtft-^ASr* CP. ACST/TMCC^rogEfeiroBEa 

[00 6-2] eitSS*5S2®«Ji: Lfc4§-£-te, :.(!) 

[0 06 3] ft*«©F F-T^aaiZW^aHtfldi: 

M-C(DF FTWy K^ttBO. Sfll Mb m CKfcS. 
*cd;7 uy <T> J ■< isiimfe ffijfcfctt Iss<jV 

[0 0 6 4] ±IB<0^jfel^J;-oT*:«)P>ti,fcaM7'o7 
§«{fiywFFT&3<a^^K?£&«>3fc 
^JCfflU>5r tas-CtSo OFDMB, KJHIWfiilrt 

z>&*7- y aacift©ini)iMtiii:-f« 2; v> b jsmzm^ 



5. 

[0 0 6 5] 

Jto^BfcttilifcRW-fS. 
[0 0 6 6]. (SB l.0>JtttJgtt)..H 1 ti*«W^5I 

v\5®-£<£>3IJ£:/n.:7 T <A^S#r«IB*:fl|*.-fc.O F DM 

" i{>5o< ■ ° . ■ : '• ." 

[006 7] @1 {C*3V>X X §:1M&tl1ZO F DM{f ^it 

[0 0 6 8] JiEJflftiMKeff UHIK 1 1 li. P^BttEl 

* l-jjcv^ a* l^o F-pMfs-§-a»e>i^ra««T©.^- 

F F..TBM-1 3 y 3i^»^O^ifi»ffi«t?* 

y T mHJ^oAttttMM«rlK:(ll-r-«l§IK2: 

1. 19, No. 38,pp. 13-18,Aug. lggSt^ie^CtvTVSo ■*• 
1Z< **])TT£m&GL<omWLWmm^ FFTtOf- 

iXTV^>^.y.7tf 5 «ttl£3'L5. Sft«!|-ei4, rFftr© 

[00 6 9] Jia6SME08S 1 2 li, JSKScPMStWEI 
SS 1 1 -C.** bttfcJIJfilSflSIISrfiJffi UT ; O.F DMftt 
^^MlSrfT'SpfcW-e, ^Ofib^jUFFTlHlSSl 
3{Ctti^^tVS„ wtDFFTIUSSl 3 fix *£Jfc<Z>fg 2 : C0 

g|»)PflS:^U-CF FT«**«.*v\. ft-i-Srl^raiB« 

tttURBUBllBlMl 1 ir^tc. 
JffllHjBS l 4 S^SlHjgS 1 5 icmfaZtiZ. 

[0 0 7 0] _hE7U— A|S|JHE»1 4«, OFDMlf 
■§-|C^-*tt5 TMC C (OP»!ft^^a LT7 U— API 
^SrBtSci-^t^T'fcSo ttttl§IKl5tt« FF 

[00 7 1] ft, 7 U-AW5fc«^>#/WrteSi«fltf@ 
<OW38#fii££*rO>5fc«\ DB P SK^SS^ttST 
MCCffRtfAC (AC1, AC 2) ff#^(DDBP 
SK^IS^^Sx-^S^LT, ^T, DBPSKlf 
*i LTtftDi-rS. 

[0 0 7 2] JiiS^ 1 (Ov-^^/HD^IllK 1 6 (4 V ^flr 



¥fftm A 2 2854-i- (P 3 0 2 2 8 5 4)'- 



JH LTI 1 © waOHwamsB 1 6 ©■bffteov^rttw 

[0 0 7 3] *1\ OFDMff-J§-(4, 1213 (a) I'tfT 

i-tch<o t^ctv^. & i ©-»5j?^»ig8S i 

WS&^V^SSISIiljSilHlBS 1 6 1 \z£ 9 , 1213 
( b ) Ul*1- «t 5 f-O F DM«#**3*->:/':J?^JBIBMB 
S*:lt3§5£;*i*\ fl^l 6 2T?il}gfimwOFDM« 

t? ligjg ft LO/^©j|f^^ t —Sr** 3 fc**H Baffin 

[0 0 7 4] ^-I't'w V^iSlIelS&l 6 3f4, ~ <D*B 

3 (c) (D&o\z^ mmteLv>'<x(om^$svz>~» 

^rt/uyj/ufmsgi 6 4J4I2I3 (c) £r>:^ 

[0075] ±ejk i © wji«/naiJHia» i 6 r»*e> 

tt!fc!M>'K!7ffi«flMSM:, ^izB©I FFTESSl 8a» 
1 7 izmbtlZ. 

[0 0 7 6] _hf2C P/D BPS K#ttl • 

-S. El4lC*JV^r, CP/DBPSKff-^-tttHlHl&l 9 

<£> CP t*DB P SK^83S*tfcffi-§-«J^-V y T# 
«U:fc3«3RffiH§-$rISl>ja-r. CP/DBPSK«^5 
1 9 2 (4, 7 U-A*i©C PflfMDBP S 
K«#©gtftflr*«r»*i-*. **RfcMaWI 1 9 3 tt, 
C P/D BP S Kft-i-amiUKU 9 l»Cfc !Ji*fcB$itfc 
{t-f-SrCP/DBP SKfUg-^ElKl 9 2T?3&££;h« 
fc«*-C***Jli-S03IST*>9, CPSTOBPSK 

n*5JfA^ttS. C;ix£-|2ll<E>I FFT|s!8g--i£5 0 
[0 0 7 7] r.© I F FTHJSSl 814. _tlECP/DB 
P S K&HJ • «3R^3Hh1IS 1 9*>c»a*$*L«flr#*rJ» 

»1 7('^$tLS„ 
[0 0 7 8] iOSE2 0'»-jJ?7HS]»3lHlKl 7 f4. ft# 

^atmiHiB 1 7 1 i f f t a?*tfc« -^©hihss.u 5 * 

a5Sr-ttt j e*t2^bfcmiDjli-511]K-C , fc5 <> tf— 
g^WlHlSS 17 2 fittta* tHESS 1 7 1 

M. S^attiBBS l 7 1 Oftfe 9 KttftHt 



*-f>K*tt«fr**bTt>J:v\ <&U 11/077 
•Y/Wt UT»tH-*-5*:»l!iH:«*J|tiai§3II^R-C*> 
5. F F T 1?^ ^ KlXStlfttlHlK 1 7 3 14, flO-y 
>#/HDffllHlS&l 6^b^5)itt<5FFT^yK7 

-CMjEU Sjfc4FFT^^K7ttti:LT > FFT 
13% 1 8 Ictti^-T^,, 
[0 0 7 9] EieSrJB^TFFT^-OKSMft 
Bl-o^Tt&l^-r-S,, 1216 (a) I4§m£ix£:0 F DM 
•>y#;U^Ltfc!), wrT-|42lfSffl!)T- 1 FFT^tu 

(a) iC^-tiS^r<0^ >s<A'XJ&Bt±* 0 6 (c) 

5) „ rco^pCDF FTt7-f>- Kl7tefi(4H6 (e) 
[0 0 8 0] t;5i^ 1216 (b) roi5l:OFDM-> 

tvTH6 (d) (^-rtfl:s^mixs„ trt, 

(H6 (c) ) ^e>ro-fnfc*»7©fi. 7-!)i^ 

g^r^-rs^. 1216 (d) lC?jv#-J: 5 K>f 
3Utfc»*, 1216 (g) Ic^-TJ; 5 PffllW©* 

[0 0 8 1 ] 51M7 , n7r'l'/WK>W*Hc, FFT^y 
Kt7Srl216 (f) K*tttlKB«t5«^Tfe, 

(g) fc*+tt*fcK;£i-*»fr"Ct>, @^Wl-iE«© 
FFT (7^f "y K>7ffi«Sr-fe>^— i LTtli^j-rsJ: 5 J- 

[0082] 17 (a) \z.&dt—* hfr&zm&nmm 

7*077^, 1217 (b) (dS&=^ — ^ hJiJ4jS»^'C»a 
S7 p n7 7 'f^*Ltfc< t 1217 (a) © 

117 (b) ©®#, -fev^— ts>5±«©>r v^/i- 

[0 0 8 3] Lfc^oT, *Hli£^«ilcJ;tvl4, #SU<0 
^. h^=r-^ h^^S'JT?t-5©T?, *>V3)OH3JB£ 

[0 084] (i2 (Dmnmm m s i4#363i§»c#5jg 



- 16 - 



ftWf % 3 85 4f ( P 3 0 2 2 8 5 4) 



c>m&v>mm7v ? T-jjummm&mx-tLO f dms 
■So ft, maiz^^x. mi bm-&&.\z.t±m-n*§r& 

[0 0 8 5] 0 8fc*5V>t\ SWSixfcOFDMm^-fi 

. -<-^.^ : >- r«**T?y^va^<- h£ftfc&, si- 

SSI lv^AftKMiElBlISi 2, FFTEB1-.-3; 71/- 
AraJBEKl 4t4; £Tffi^l0^&tt&ffilC*ia 

I o 0 8 6 ] *nffiBM<r>$fmk-?z>m?.. 0 1 i-^l 

SPiffl •4fiRM«.' i «inp*2 O&JB^fcjiKlcifcS. 
EOS'PttB- «3J?l&li • *tWlHjgS2 O<Df¥iiffl£0 9t^ 

[0 0 8 7] 0 9lC:}3^-C, SPlf-i§-»tfc||p]g§2 0 1.14. ■ 

f f TSW-^^^w -Afi^ft-i-J: 

$ftfc S PflT 9 UJf . S P«^-B^IhI8S 2 0 2 14:- 
gE*n© SPf*4«±t5.. «SR&»Ih]'!8 2 0 3 
LfcS-Pft#Srlt*no5SPft^i^S.L;. 3-S Pffcg-C 

T<&B^t7 Ki-"5;£.«>x S^V-sKA-:^ /W* 2 0 4 

(4-lf n §r}f A LT I F F T 08S 1 8 l^^5 0 . 
[00 88) 0 8C I FF.TBKl 814, S P&tti • ^ 
Sil&St • *§F£Ie1S&2 O/S^iUkftTX S^-^^iS?^- 
y afilLt F F T y K?fiISrft!£t5. I2C. 

C&StfMT&fcftSo 

[0 0 8 9] ±iS«fiKlw*3V^-C, &,T\Z^<DVmm^ 
[00901 010 djlj^n ? yy<fl>*fttr* ^-fe ^ 

^^htmm^^^y h<Dm'^. mi o u> t-^-ri 

5 S Pif-^di t) 3fifrt-±&o-r ^^w^^gij 
£ft5 0 wOfcfe, 010 (b) 
*B*siMR«Sftfc*£fcH\ *©»li«#fft:*-* h 

[0091] Ell (a) M&flMU: n U-EW£rF F T 
Lfc«-^t?fcS„ ;i<D*£-{4, »g^D7r^^tLT 
fi^=r-* HL;Haiffl£ftfcv\fc«>, 01 l (a) ('^ 
hj&£l4&=*-;* FT-fc5Ci^5„ rft 
IllSfrUBll (c) ©i?4Effi^FFTjftIUcii 
£-14, tf«tt«tt0*tt0tt&l::«& 
£ft, B*IB©-tfB^-o4 0«p*«»*»t)±tt4-co|IB 



ft*. 

[0092] s*ttej:o^ .s.pflr*©»*-ct>,.«rit» 
[0093] (^3 omnrnm) 0 1 2 f4jf? 3 ©hjs© 

f4, 71/- AC05fearc»^Srffio-CiI5£7 p a7Tl'>'l'Sr* 

£>5<i ft, 0 1 2jc*5vnt, 11 1 bm—n#\a*m—& 

5. •• 
[0 0 9 4] -Bl.^tfeV^, -gfg£ftfcO ; FDM«* 

ico-»#/H^^|5]SSi 6tcA*)$ft, 
is]«co«is^fT^5„ SB.i o->vsj?^p^i(D«tai4itr- 

KJBi.<©5H»BMfc|H! -JWttjBWSSJia 
0SS1 1, Ji&$C«jElE]SSl 2. FFTIalS&l 3, 71/ 

-ais]»ihiki 4i4, ±xmi<Dmmtei&bmKtB ! m& 
[oo9 5] *mimm<oftm.b-t-z>M\-t. muzmv 

^CP/DBPSK^W.-'^^lHlSSl 9(r«fc>o-C 
SP.*U W^CP/DBPSK^a- 

• WF^st/e.p/D bps Ksitti • mm&m\m&. 

2 1. <DWfmi:m 1:3 

[0 0 9 6] 01 3JC*JV>T,. C P/DB P S Kff 
ttilHlSS 2 1 1 (4F F TlHlSS 1 3 «>tt*flrt*>fc7 
©ifel-»#/KOC P«-^S.U t D BPS Km-^-SrSJ !? ffl 
-To CP/DBP.S Kft^^lHlSS 2 12 !4fE*P© G P 
/DBPS Kft#4:^^-f-5, «^^0SS.2 1 -3.1*8 
ftS^fcC P/D.B P S KftfSrC P/DB P S Kfif 
J84EIB2 1 2d>Pj©CP/DB P SKft-^-C^^Si 

-rs. s pft-^am0gg2 i 4j*FFTH)gsi 3©m^3 
{f^^v-i^Hsics pft^&trmiv s pjf-§- 

^^11185 2 l 5{4gE*arosPm^-^^-r-5„ 
Ie18§2 1 6J4g|f LfeSPft-^SrSPff-f-^^lE]IS2 1 
5A><b<£>gE*P<E>S P{f-§--eS^»-r5o i'l'^l'7-f 
/U^2 1 814, «^»$^m-§-^->^sK^|S](C*| 

... • 

[00 9 7] -g-fiK08S 2 1 7 {47 A<D5feffl-»^b 
ffi«T?«^Sft» ^CP/DBPSKM *Hftm * ft 
fcSPfl-^-Srl yu— 1&7 is— J»9cm<SLmX"&f8, ■ 
L, ^9cO^(r(4ifcr$rjfALfcm> I F F TlsJSg 1 
8^m-T5o 

[OO98J012WIFF TIH 88 1 8 14, S P&tti • 
• ffiWS^C P/D BPS K^ffi • «*BMIIbI 
SS2 l^? 3 iif J ftT< Sx-^fciS^-y^gl-r-So 

»2«j-»'*A'WfflE*i 7t4, mKomnmmbmt 
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#?Ff^fc 2 2 8 5 4# (P 3 0 2 2 8 5 4)'- » 



[o o 9 9] ±.%zmmzxtitf. mm±?*^htmw} 

V h^jmft-t-SS-S-Tt, SPiCP/DBPS 
It, iKf^**) 8 3 /i »*T?«BBprtB*3l«^ , n7TW/l'«r 

[oioo] f*j, **iijEftt-cH:, mm-tr* >btm 
[oioi] (^4 (ommmm) m 1 4 J4#fg9§u:«5 

JB-fe^V h©CPRO!DBPSKl:oV^lil^i:J!iI 
Sr=fr5^i:^-e#^. ft, Bi4fc*svvx\ @lil^- 

[0 10 2] E) 1 4{C*5V^, Sff £*bfcO F DMlff 
1 <D~>^#/\smM\BlS& 1 6 l-AT^iV M 1 «J->V#yP 

1 1. Jl&SfcfcilElelSg 1 2. FFTlElSSl 3, 

[0103] #3fcli0B*©1Wi:i-3jfcHt, ill^L 
feCP/DBPSKftti) • «3ii|&3Ha§g 1 9 llftb-ot 
C P&fcb • Wimifc&RTfiD BPS K^W • IS 9 ITjE • n 
^ffI5JSS2 2 3r/HV^;!iU;Lfc5o :<5CP*ffl'** 
Bftff AVD BPS K&tti • *9 ITjE • &*Bfc#lEl8g 2 2 
Wf^iWSrEl 1 5 tc^-r. 

[0104] 015 lUiS^T, D B P S KfS-£-*6ttilB]& 

2 2 1I4FFT0K1 '3©fflMfi 4 6DBPSKflt 
SrttW-TSo FECf^- yiH8S2 2 2(4, DBPSK 
<Dgg!JfnE*!!.31&tT&5o l^»)??^iilHlSS2 2 314, IS 

2 4 I4UE&WC Pit #«r»*ra. ^IhJK 2 2 5 14H 
*tf?*{blH]»2 2 3Xt*CPff-'H&£lH]&2 2 4*>b© 

[0105] C P/D BPS Kft-g-ttffllHlK 2 2 6 I4F 
FTtWf-^^bC PStfDB P SKflf SrttfflU 
mVto**}) T$P^lc»4-^nSrftA-r-5. ®31Ih1K2 2 
7 J4, D B P S Kflr-&RttilelB 2 2 1 d'&^jAlelB 2 2 

5 *-e©teKi-*B*iB«it»««a^fT*j3iis. Sift 

^g|Hl?S2 2 8J4a@[118S2 2 7 *»t>i£ feixSW**:^ 



te3BLfc«, IFFTIslKl8^fflt5. M. iOS/ 

4>V9 2 2 9l4fc< iv\ 
[0106] il4©IF F TE88 1 8 f4, C P^t±i • 
SiHjlSVD BPS K&ffl • IS 9 ITjE • «^I»*IhI8S 

2 ia»6i»fe*tr< *y—^*JI!7- 9S 
[0107] _bf£«j£lc J;ixl4 % £-fe^* > h*J*E»-t 

y-f x«r'»jE-fs r. itf*-c#5. ft, — msi^^a-fe^^ 

h &S3JXX U ^X im^lir ^>h©DBPSKS:flJ 

[0108] (JB 5 ©Hli£15f£) m 1 6 (4*^B^tJ:#5 

b Of^fflO F DM§milS05«^Sr*-r^'n s» * El"? 
*>5c ft, El l 6 lc*3V>-C, 111 £|13-S|S# Kite 13-4? 
#«rftb-C*U ZZXl±mti:Z>1®#\zo\,^XtStW-r 

[0 10 9] Ell 6tC*3VT, gfa^ftfcOFDMfS-f- 
14^—JX^O Kflr-S-S-cy^^a^— sb 
1 <Dis>#sum%UBl& 1 6 JCA^I $^Xx % 1 

1 1, JBttftttjEllIg 1 2, FFTESSl 3, yv-h. 

w±wm& i 4 f4£TSfn<D0gjEi^t isj i:feiw4J3 

[0 1 10] **Jfe^ffi<75«fSS:t-t-5^l4, Hlti^L 
fcC P /D BPS Kmm ' *L*»9HEIK 1 9 KftfcoT 
CP/DBPSK^W- 2*Ie1K2 3«rfflV^c^{C$) 

mm^mxit7 u—M.<D^m'»^o)^-L^mx'^ 

Jfcv^s, **M^T-|4^-»-7K^fflV>Tifg«lRl^SrSJ 
[0 1 1 1] 121 1 7JJlJ:fSCP/DB P SK^tU • 2?ft 

is]8S2 3<Dmm&m-rc mi 7^c*5^^r, cp/dbp 

S Kft-^-ataiaK 2 3 1«, FFTlElSSl 3*»P><7>ft# 
©CPflfSVDBP S K^t-i-Srttttl L, ^©^05615^ 
(Cll4-enS:JfAi-'5. 2^IUg§ 2 3 2 Ji#3lti£;ft.£.C p 
SVDBP SKff-^5r2*-t-5. •>V#;i'7>f;^2 3 
ZXt^(nm%%*s^'ifs)\,-%fa\^y -O^t— ML< IF 
FT0S&1 8 i;:{i-s§-£i£5„ 

[0112] 01 6®I FFTIslKl 814, CP/DB 
PSK&ttl- 2t@tS2 3^P>Wft-^SriS*7-y^m 
1"£„ ^2 0->^^^IhI8Si 7«COV^TIilBl«|| 
IBSltBW**. flU 2*«iS^fc5fcto, BtJ=r 
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1 o 1 1 3 ] m 6 (ommomm) mis 

> h <om^<ommzfn y r ^f ;uM$fmmzm±it pfd 
M&mmw<n»&*^7v y*m-?jb.z>o w, his 

[0 1.1V4]'H l-8fc*V^T^JS2 05/>*^nj|Biai8 

2 5 te, « i <omnmm<Dm&. f f t > k*4mi 
3^asflr«io i f ft w> k wig t m t&mx t> ± v ^ 

tt, &flMB «»CH C F F T I' K frttlltefeS «t 5 

it<5t;. ( i.fftomi 8v>mijn. «*fcsafci- 
z> t mm? o ^ r >f * ^aixsttatti* v * 

:t^t.|§ o t . - ■ 

[0 1151 ro^SrBlSfcSt^ Hi 9.,(a) J* 
ffiffii x n^^i:TV>^V^^^LT^I9> IFFTf 
0«*ttHffl^*Jcj«^Sr«f*> % AfflStt^o-cfcSo H- 

1 9 (bl« ! »9 l 0«(Offiffii'*t^DTV^S»^*»b 
Ttt!K.>I FFT*©ft#tt*flfBO*Klrtj>Sr»-b, ft- 
SFPtt^n^fcSo ■ HI 9 (a) , (b): . 

[0116] 12 0l£«ffi^n:7T>f ^£/*Ie«S2 6<£> 
A*W*«fi8**i"o El 2 OlC&V^T, CP/DB P S 
K»4B*2.6 1tt, Ml^CP/DBPSK^M 

&±-rz> 0 2 6 2it if f teb i 8 a» 

OffiftSrWWrUT, C P/D B P S K«*©ffitt«r[sItE 
$i*6 0 I FFT0S2 6 3tt. ffifSlsi£l5»g2 6 2 
fetHAStbST*— I FFTMtS. 
[0 117] IE^{fc:lEl5S2 6 4lt 01 8 O I FFTE. 
Kl 8^e>A*$nfcx— F F TlelSS 2 6 3^ 

tt9t@Ig 2 6 5 -CEaiflsa* i I FF TE» 2 6 3 

[o l l 8] • :iil:J: 9, CP/DBPSK^Ef/^ 



WW* 3 (A 8 54f (P 3 0 2 2 8 5 4) 



&ASK2 6iZ?AA*^o^tt*ioJll6»tt<©fllrt . 
SrJBv^&a^ AA*ix«pFDMflr#«>-fe-^^H(lril 

kjs ex. . * 2 ;53Eis wmmrm^-r tit^m 

[0 12 0] (* 7 ©JOfc<0»tt) 12 2 itt*|gffll:fi 

■ifcOF.DMg«»o*j«t*t^p y^H-e* : 
So 0 2 1 ICfcVvC, ffiffi@eiH!K2 7XWilffi^P7 

t -y>w*j*ews 2. 8 Ekfuzme tommmm t m 
[01.21] *st*<D»iB<o»-fr.fc. m2&i/>tf*ym 

CFFT^VK frttUfctt-S <t 5 i-. i-fcfrW- >'< 
\B\m\m&2 7ltJl9. (a) ^-t*J:5i-;I FFTf 
5(dffitS[H]^CD©J^I^-r5o ..£P*]flltt, I FFT 

[0 12 2] iSS^ P n^ T ^/l.^lHjK2 8<DfiMffl£E] 
2 2fCl^i- 0 |H2 2{w*5V^T, CP/DB-P-SKJItB 
SS 2 8 1 ft, i^ff ft'J^ CP/DBPS K^^^^^i" ; > 
5o I F FTIUSS2 8 2^, CP/DBPSK«4IUK 
2 8 1 A^B^^^f-^S: I FFT«If5o ft, 
I(Z)CP/DBPSK?8tlEl82 : ; 8 1WI FFTEK 

2 8 2<D&mtty* > vmmz. & 9 

\Ct£%>tz.#>, f tWROM2 8 3^»ittb-T*5V^Tt 

[0 12 3] aE^klElK2 8 4 tt v I2.KDI FFT0 

551 8d^AA$il§f^Sr;i FFTIHJK2 8 2^)V 

«SlfillS2 8 5(CJ:9aStftL3aSrfT5 0 "*-*i:,-*«H 

552 8 60A^(iiS0^^^</^ % iiffijfto*' 

^-ftzfrK^ M0B2 8 6I4, jE^fclfiIK2 8 4£>£> 

^i:9. CP/DBPSKcoiBg/N^-^tcJc^y^X 

5c . ■ • 

[0 12 4] Vt % *StMs»tt--Cf4, mEfBi^lOk^tB 
t»fcRBLfc#, »2»5»4 0jOB»ttov^-rix 

[0125] (^8 (omM<omm) m 1 oh*s^«coih] 

»SrSpJ«U FFT^^yK^MRm^o 

v^Tttw.-t-«. 07 (a) ©i5 4»^ mm?*?-? 
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^fP^A 22854-^ (P30 2 2 8 5 4)'" 



rtf>©£\ i&fcgiSMCFFT^vK 

[0126] w (DmT&m 2 3 l^i". 123 |C*3V 
■C, (a) (b) Htlffrf-^ hfifc#&^LTt^ 

5). (c) ic^-r j; o \z.±.mz fftw>F 

(b) \zm-+ito*—x bj$.& 

tfLftfrfoZm-B-i*. I22 3 (d) \ztf1-£?\z, m=*- 

[oi2 7] &m<Dmmmm*-tzm&iz^ i ff 

TlaJBSl 8frtbtiit)£ti2>mM7°a77'(Mz)o\,^X. 

E123 (d) {c*-r<tpt-> if— KJHW«rt©«aa*» 

5 «fc 5 ftffigU: FFTO^VK *{fc«£r#t5£-f 

[oi2 8] ft, ±.n<o&mmBmzis^x. mm?* 

[0 12 9] 

pr«gT?fc5„ igffiT'n^r-f^-COif-KWP^ 
l*9©t^M^tfj:5fifil:FFT^^ >- K?4MttrK 

[0 13 0] Lfc^ot, jBlOHWefcofc, #SU(D 
ft-^Sre^-r 5 r £ # < Sl/a 7r-C ^£ft?#r LIMB 

u#2>ii}f 7 r J jWffimm&i&m-r s c t a*-? 

&*mm-$-z>z\k&X'ZZ 0 
[El] ^BJo^io»life^fi^*itt5ilM7 ,, n7r 

-r /utwf«ffi*«;tfco f DMgflr»g«o*jasr*-f^ 



[ni2] *&m<z>miv>mi&Mmz3sttzmi<Di'>tf 

[12 4] *^Bjro^l(0|iiS^ffitC*3»tSCP/DBP 
[116] *^BJtDmi»*^ti»-*3(t5->V^H^^ 

[@8] *ftm<Dm2<DnffiMm\z&rtz,m£-7u7 7 

/KS?ffilSrffixfcO F DMSfi 
[0 9 ] #3*133 <QfS 2 ro*i£^«(c*SJtS S P&ttl • « 
[121 0] *^^©m2<D*i£JgJiJc*5ltSjlJg7 p n7 

[mi i] *mmcom2<DmnMtinz&vz>mm-7vz7 

[Ull 3] #«W«5^3©HJifi}g<i}Cd3Jt5S Ptftffl • 

mmi&B - mm&xfc p/dbps K^m • mm&miBi 
[mi 4] *&&(D%4<z>nmMmz&i7z>mm7 , v7 

[HIl 5] #^K^4 0HJife^Ji(J:*3ft5CPmta • 
«*l*3l5:t/D B P S K&tiJ • IS <9 IXIE • ^I»HI1I% 

[Ell 6] *3&m<Dm5(DmMMm\zio\7Z>OFr>Mg: 

[IHl 7] ^B^<D^5coHlS^«g(C*3tt5CP/DB 

[Ell 8] ^§g<d^6co*«g^lc±5»t5®5£7°a7 
r f ^mmm ^Ix-fcOFD MSMUMoWSr^t 
^•n y^lslSSIllo 

inn 9] *&w<afts6<Dnw&miz&i7Z&.tt<omm 

[E12 0] *3B?8©JB6 0*lt»fBlc*JI*4««^B7 

[122 i] *&we>m7<ommi&m\z)ot7zmm7'i=>7 

T>f/i^Wf««BSr{ijt*:OFDMgfll*«ro«J««raH- 

J* cassis. 

[122 2] #^BjW^7©|l^^(Cio(t5a3i^a7 
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#ffFlf?3 O^k 8 54f (P 3 0 2 2 8 5 4) 



[ni2 3] *&<m<Dfis8<onMMmiz&vz>t>'^tf*ft 

1 3-FFTlElB 

1 4-71/- ^.|S]»lH]K 

1 s'-fltttlelB 

1 6 i <o~»^mmmn 
i 6 i -^^y>^mmmmmn 

16 2 •■.■JRJWB 

1 6 3 - •*7'f7 :f -f >^¥J§le]S& 
1 6 4—~>-VjK/U7^yw^lElSS 
1 7— g^O^V^A-I^WESS 

17 1 -«^jj!tffllHj8S" 
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